I. INTRODUCTION
There is a sizeable theoretical literature 1 on share-cropping tenancy in agriculture, and the bulk of it treats share-cropping tenancy as some static institution. But this is not quite true, at least in the case of India. Share-cropping has been a significant part of the land tenure system in India. As it once existed, Bhaduri [6] categorized it "sernifeudalism". However, during 1950s, the government of India enacted a number of legislations to protect the interests of share-croppers. The share-croppers, who had been cultivating a certain piece of land since a certain date specified in the legislation, had the option to buy that land, and the government even subsidized such purchases.
In order to avoid the withdrawal of land from production, the legislation governing share-cropping arrangements allows that when due to unavoidable circumstances the landlord is unable to cultivate his entire land himself, he can rent it out or give it to share-cropper(s) for one crop year. The legislation specifies that under such arrangements the landlord is entitled to one-third of the gross output. But if he shares the expenditure of the purchased inputs, then his share can vary accordingly. r-% F. S.Bag;
This helped in eliminating most of the explicit or implicit exploitation of share-croppers [2] . But "voluntary share-cropping" is still widespread. While the time-series evidence indicates that agricultural development has led to a decrease in the incidence of tenancy, inter-regional cross-sectional data seem to suggest that agriculturally more advanced regions have a larger proportion of area under tenancy [1, p. 48] .
There is very little literature which treats share-cropping as a dynamic institution. In order to trace the transition of share-cropping from "semi-feudalistic" to a voluntary institution one would need time-series of micro level data. However, the "voluntary share-cropping" can prevail primarily due to two reasons. First, there are some small farmers who are unable to produce income sufficient for family needs, from their own land, and in the absence of gainful off-farm employment opportunities, they must find additional land to operate. This creates strong demand for land. There is generally some land available for cash rent, but it is usually quite limited. Therefore, there are some small farmers who have to engage in share-cropping even if the informal arrangements are unfavourable to them, since in the absence of gainful off-farm employment opportunities, they must make a living out of farming, and farming alone. Second, due to legislative measures and improved agricultural technology, share-cropping may have become economically efficient tenure system, at least in India. In this paper, we throw some light on the questions posed by these two propositions.
The plan of the paper is as follows. In the second section, we provide a brief description of the data used in this study. Next, we present data to throw some light on the proposition that primarily small and poor farmers engage in share-cropping. In section four, we compare the economic efficiencies of the share-cropped and the owner-operated farms, while summary and some concluding remarks are made in the last section.
II. DESCRIPTIONOF DATA
We have access to farm-level data from Haryana in India, for the 1969-70 agricultural year. Haryana is one of the agriculturally better-off states of India. The data were collected from 119 individual farms. Out of these, 20 farms were fully irrigated, 17 totally unirrigated, and remaining 81 farms partly irrigated and partly unirrigated. A unique feature of these data is that information about output and all inputs had been collected separately for irrigated and unirrigated parts of the same 82 farms. Therefore, we divided 82 partly irrigated farms into two sub-sets of farms; the irrigated area of each farm was treated as an irrigated sub-farm and the unirrigated area of each farm as unirrigated farm. Therefore, there are 102 ( = 82 + 20) irrigated farms, and 99 ( = 82 + 17) unirrigated farms, and total number of observations becomes 201. Among the 17 totally unirrigated farms, 7 are sharecroppers. Furthermore, there are 27 and 31 share-cropping farms in the samples of Share-o-opping in Haryana 97 102 irrigated and 99 unirrigated farms, respectively. In this study, we compare the owner-operated and share-cropped farms in all of the above samples.
III. CHARACTERISTICSOF OWNER-OPERATED AND SHARE-CROPPEDFARMS
The neoclassical marginal analysis does not provide a proper framework for testing the hypothesis that poor farmers engage in share-cropping to achieve a minimum subsistence income. A more appropriate approach to shed light on this hypothesis is to present data on the amount of land leased in and out by farm size, the distribution of gross income from owned area on share-cropped and owner-operated farms, gross income, expenditure and net income per hectare on the two groups of farms, the distribution of stipulated shares, the landlord participation rates in the purchase of inputs, and comparison of subsistence and cash-crop mix on the two groups of farms. Simpleanalysis of such data is presented in Tables 1 -6 .
The information presented in Table 1 shows that almost 50% of the sharecropping farms own less than or equal to 4.05 hectares, while only less 20% of the owner-operated farms fall in the size group. More than 91% of the share-cropping, and only about 60% of the owner-operated farms own less than or equal to 8.09 hectares of land. Therefore, it is true that a larger percentage of the share-cropping farms are small as compared to the owner-operated farms. But relatively large farms also engage in share-cropping. However, it is not true that every small farm is a share-cropping farm. There can be a number of reasons for this.
(1) Land owned by the owner-operated farms may be relatively more fertile, and may use larger amounts of inputs per hectare, and hence they may be able to produce relatively larger output as compared to the share-cropped farms.
(2) The family size on the owner-operated farmsrmay be smaller than on the share-cropping farms of similar size, and hence a relatively smaller income would be sufficient to support their families.
(3) The demand for share-cropped land is greater than its supply. Therefore, the oligopsonist landlords can ration their land, and in order to oblige their large number of clients and to avoid any legal difficulties they may rotate the share-croppers every year.
(4) Owner-operated small farms may have off-farm sources of income.
There is no information about the family size, land quality of the two groups of farms, the demand and supply of share-cropping farms, and off -farm income. But WI and relatively dry. Gur and shakkar are also usually for family consumption. Therefore, there is some qualified evidence that the~hare-cropping farms put relatively larger area under subsistence crops. It is believed that subsistence crops require relatively lower quantities of new purchased inputs like fertilizer, capital, irrigation, and improved seeds, but they are labour-intensive. Our analysis of the data presented in Table 5 shows that the sharecroppers use higher amounts of human and bullock labour, but consistently use lower amounts of fertilizer, irrigation, capital and "other expenses". This may be due to the lack of cash. The data in Table 6 show that the participation rates of the landlords in the purchase of inputs are rather small. More than 91 percent of the landlords contribute less than 25% to the cost of purchased inputs. Therefore, it is likely that the difference in the input levels used by the two groups of farms may disappear if the participation rates of the landlords will increase in the future. There Table 2 it would not be incorrect to say that land is scarce in India, and the small farm operators are generally looking for additional land to increase their income. Wehave information about the distribution of gross farm income from owned area on the sharecropping and owner-operated farms, and it is given in Table 2 . Almost 9 percent of the share-cropping farms have grossincome less than 2,500 rupees from their owned land, and more than 20 percent of them have gross income less than 5,000 rupees as compared to only 7 percent of the oWl)er-operated farms. About 80 percent of the share-cropping farms have income below 10,000 rupees, and less than 45 percent of the owner-operated farms fall in this range of gross income, while the averagegross income of all 119 farms in the sample is Rs. 11, 805. Therefore, a relatively larger percentage of the share-cropping farms obtain lower income as compared to the owner-operated farms. In the absence of information on the relative family sizes of the two groups of farms, one can not conclude that the income from the owned area of the share-cropping farms is insufficient for family needs. However, there is little reason to believe that share-croppers have relatively smaller families, and the family size is likely to be similar for the two groups of farms. Thus, it will be necessary for the share-cropping farms to generate additional income to achieve a living standard comparable to that of.the owner-operated farms. But information presented in Tables 1 and 2 does not rule out the possibility that some farmers, especially those who own relatively larger areas, regard share-cropping as a pure business undertaking.
Comparative analysisof grossincome, expenditure, and net income for the two groups of farms is presented in Table 3 . This shows that the share-cropping farms have lower net income in all cases. The most striking result is that significant number of share-cropping farms experience negative net income from both irrigated and unirrigated areas, and above all exactly 50 percent of them have negative net income from the land they actually share-cropped. Therefore, it can be concluded that most of the farmers engage in share-cropping to generate additional income to meet their family needs and are less concerned with the profit maximization. But we still can not rule out that there may be others who regard share-cropping as a business undertaking.
A comparison of subsistence and cash-crop mix on the two groups of farms may further shed some light on this question. Such comparative analysis is given in Table 4 . At least, a part of every crop grown by Haryana farms is used for the consumption of the household. Therefore, there is not a very sharp distinction between the subsistence and cash crops in India. But still some small distinction can be made between the two categories of crops. The share-cropping farms have, on an average, a higher percentage of area under bajra, gram, other pulses, sugar cane, (which was converted into gur and shakkar), desi cotton, and fodder. The last two crops and the pulses are. definitely used on the farm itself. Bajra, and gram are the staple foods of most of Haryana, especially southern and southwestern Haryana which is sandy
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Income (Rs.) from Owned Area is already some evidence from a recent survey in India that with the introduction of high-yielding varieties, and availability of irrigation, the landlords are sharing more of the cost [2] .
In brief, we can conclude from the above discussion that the share-cropping farmers own relatively small acreage, and most of them seem to engage in sharecropping primarily to supplement their income, to meet the reasonable needs of their families, although it can not be ruled out that at least some of them may practise share-cropping for profit maximization. Actually, there is some evidence from Indian literature that some of the share-croppers are quite enterprising and they already own relatively large farms [2, p. 292] . In order to shed further light on this issue, we will have to compare the economic efficiency of the owner-operated and share-cropped farms, and this will be the subject of the next section.
IV. COMPARATIVE ECONOMIC EFFICIENCY
The economic efficiency has two components: the technical efficiency and allocative efficiency. The absolute as well as relative allocativeefficiency can be analyzed in the production function framework. The technical efficiency, however, is quite sensitive to the specification of the production function. If one just assumes, without testing that underlying production function is linear homogeneous, one may be led to believe that the differences in allocative efficiency and in the configuration of input and output prices are responsible for any differences in yields and factor *13 farms out of 27 share,cropping farms had negative "net income". per hectare, from their total irrigated area operated, which includes owned, cash-rented, and share-cropped area.
**Only 5 out of 31 share-cropping farms had negative "net income" per hectare from their total unirrigated area operated, which includes owned, cash-rented, and share-cropped area.
***Exactly 17 (i.e. 50%) out of 34 share-cropping farms had negative "net income" per hectare from the area they actually share-cropped. ;g::!:
,-... .. s. intensities, while actually the answer may lie in the technological differences among the distinct groups of farms [4] . In this study, therefore, we first examine the assumptions of linearity and homogeneity of the production function describing the nature of farms in our sample. The assumption of linearity is satisfied if the elasticity of scale is unity. Hence, we estimate the scale elasticity, and test the homogeneity assumption, and only then we proceed to compare the technical and allocative efficiencies of the owner-operated and share-cropped farms. 0 = the rupee value of other production expenses for individual farms. It includes actually paid and imputed value of land rent, seeds, and miscellaneousexpenses. a random disturbance term which is assumed to be normally distributed with mean zero, and finite variance.
Equation (1) is estimated using various farm samples, and the Ordinary Least Squares estimates of this analysis are given in Table 7 . These results show that the samples of 119 aggregate, 85 owner-operated, 34 share-cropped, 58 share-cropped in the pooled sample of 201, 201 pooled, and 99 unirrigated farms are characterized by decreasing returns to scale, while all other samplesare characterized by constant returns to scale. Therefore, all of the farm samplesdo not exhibit constant returns to scale, and some of the samplesactually exhibit decreasingreturns to scale.
Returns to Scale
To estimate the returns to scale (Le. scale elasticity) of various farm samples, the following Cobb-Douglas production function was fitted in the log-linear form:2 + cx51n(K/L) + cx61n(OIL) + u
(1) Table 6 where In A is a constant, v
Distribution of Stipulated Shares and Landlord Participation Rates in the Purchase of Inputs
the value of crops and crop by-products in rupees, per farm. (The main by -products are wheat straw, maize and sorghum stocks, and cotton sticks, etc.). land area operated in hectares per farm. It includes owned area, cash rented-in, and share-cropped area. number of human labour days used per annum on individual farms. It includes family labour, and permanent and casual hired labour. F = value (in rupees) of fertilizer and manure used on individual farms. I = rupee value of the flow of irrigation services on individual farms. It includes depreciation value interest cost, and operating and repair expenses of tubewells, pumping sets, and Persian wheels, plus the payments made for canal irrigation water. K = the rupee value of the flow of capital services from agricultural machinery, equipment, implements, and tools. This value includes depreciation charges, interest cost, and repair and operating expenses.
2This presupposes that the farms in the samples are characterized by a Cobb-Douglas type production function. Cobb-Douglas production function is linear and homogeneous, and, therefore, it rules out the possibility of non-homotheticity.
A non-homothetic function of the fmm:
. In V = In A + cxl1n L + cx21n N + 031n F + cx41n 1 + cxsln K + cx61n0 + (In L)2 + u was fitted. But the coefficient a:.. was not significantly different from zero.
Furthermore, the samples of 143 owner-operated, 10~irrigated, 75 owner-operated irrigated and 27 irrigated share-cropping farms are characterized by constant returns to scale. Therefore, we can not reject the assumption that the observed samples of farms, especially the ones with constant returns to scale, are characterized by the Cobb-Douglas production function. " h is the elasticity of (returns to) scale. h 0 gives the deviation of the scale elasticity from unity. It can also be calculated directly by estimating a modified equation (1), where InV isrep\;ced by In (VIA). 6
Here the output elasticity of land =h -~Q, and the corresponding t-value of a l (i.e. output elasticity of land) from the formula- 
Technical Efficiency
The main objective in this section is to analyze the relative technical efficiencies of the onwer-operated and share-cropped farms, and to find out whether the two groups of farms are represented by (a) neutral technologies or (b) factorbiased technologies.
In order to test these differences in the technologies the following log-linear Cobb-Douglas production function has been fitted:
LnA where D is a dummy variable, which assumes the value zero for the owner-operated farms, and unity for the share-cropping farms. All other variables are the same as defined before.
In the first step, Equation (2) was estimate'd using Ordinary Least Squares method, in its original form. But in the final analysis only statistically significant dummy variableswere included along with all the real variables. The final results are presented in Table 8 . These results show that the owner-operated and the sharecropped farms are represented by neutral production functions in case of pooled sample of 201 farms, of 102 irrigated, and 99 unirrigated farms. The coefficient of the (intercept) dummy variables for the share-cropping farms is negative and statistically significant in all samples, except the 34 share-cropping farms in the sample of 119 farms, where it is positive but non-significant. But, these two groups of farms are represented by the factor-biased (non-neutral) production functions in case of 119 aggregate,and 17 totally unirrigated farm samples. Therefore, in the strict sense, it is not possible to compare technical or allocative efficiencies of the two groups of farms, in case of these two samples,since here the two groups of farms are represented by.different production functions. However, in the samples of 201 pooled,102 irrigated, and 99 unirrigated farms, the share-cropped farms are technically less efficient as compared to owner-operated farms. The results in column 6 show that the irrigated share-cropped farms have higher technical efficiency than the unirrigated share-cropping farms. where MVPij is the marginal value productivity of ith input in the jth farm group, aij is the output elasticity of ith input in the jth group,~is the geometric mean of the gross value of farm out of jth group of farms, Xij is the geometric mean of the ith input in the jth group, Poj is the price of output for the jth group, kij is the allocative efficiency parameter of the ith input of jth group, and Pij is the geometric mean of the input price of ith input of jth farm group. In this study the dependent variable, the gross value of farm output, is measured in rupees. The inputs other than land and labour are also value concepts measured in rupees.4 Land is measured in hectares and labour in days per annum. Therefore, the marginal value products and marginal products will be equal in this analysis, and provided the two groups of farms face the same configuration of output and input prices, the kij values for inputs (except land and labour) can be calculated as: DIs a dummy variable which assumes value of zero and unity for owner-operated and share-cropped farms, respectively. In column 6, it assumes value of zero and unity for unirrigated and irrigated share-cropping farms, respectively. It is included without taking its log, because log of zero is infinity. and output prices.3 We have found in this study that share-cropping and owneroperated farms are represented by neutral production functions in the sample of 201 pooled, 102 irrigated, and 99 unirrigated farms. But only the sample of 102 irrigated farms exhibits constant returns to scale. Therefore, it is not possible to attempt a rigorous comparison of the allocative efficiencies of the two groups of farms. However, in this case it may be meaningful to compare them due to a number of reasons. First, the farms are classifiedon the basis of tenancy and not on the basis of an input (Le. land, labour, etc.) . In this case the constant returns-to-scale does not remain very restrictive. Second, both groups of farms exhibit decreasing returns to scale. Third, the configuration of input and output prices facing the two groups is the same. The fact that the two groups of farms, in the sample of 119 aggregate farms and 17 totally unirrigated farms, are represented by factor-biased technologies still remains, and it will have strong impact on the allocative efficiencies of the two groups of farms. Therefore, in case of at least these two samples,results will reflect both technical and allocative efficienciesand not the latter alone. 
Continued-
3The data used in this study an a cross-section of farms from a single state. Therefore, there may not be wide variationsin input and output prices acrossfarms. But still somevariation in prices may exist due to variation in distancesbetween the farms and the markets. This can be expected to be randomly distributed acrossfarms, and there is no reason to believethat this will be biased against one group of farms or the other. However,there is some feelingthat the sharecropping farms suffer relatively more from working-capital constraint. Since cash is necessary for all purchased inputs, it can undermine the assumption of "same" input prices for the sharecropped and owner-operated farms. Therefore, the differences in the 'effective' relative input prices could explain some of the differencesin the input use between the two groups of farms.
The appropriate aij values were taken from Table 8 , and our estimates of marginal productivities and allocative efficiency parameters are presented in Table 9 .
The resource (input) is over-utilized if k < 1, and under-utilized if k > 1.
Absolute allocative efficiency requires that kij = 1, for all inputs. The two groups of farms would have achieved equal allocative efficiency if kil = ki2' for all inputs.
The results in Table 9 show that both share-cropping and owner-operated farms make very intensive use of labour, but under-utilize all other inputs in almost all of the cases. The other important result is that the share-croppers make even more intensive use of labour than the owner-operators make. Furthermore, the sharecroppers depart relatively less from the allocation efficiency criteria than the owneroperated farms in the use of land, and "other expenses". But the contrary is true in the use of fertilizer, irrigation, and capital. Therefore, neither group is consistently more efficient than the other in using all of the inputs.
4The value measure of output and inputs can be expected to take care of the quality differences among farms to a great extent. The value of gross output is calculated at prices actually received by every farm for its products. Therefore, it takes account of the "price efficiency" of the farms. . . Indicate that marginal productivity, from which this allocative efficiency coefficient has been calculated, is non-significant at 10 percent level. ---.J 
V. BRIEFSUMMARYAND CONCLUDINGREMARKS
The results seem to suggestthat even in 1969 -70, most of the farmers engaged in share-cropping were relatively small and had relatively smallergross income from their owned area. Exactly fifty percent of these farmers had (obtained) negative net income from the area they actually share-cropped. Therefore, it looks that most of these farmers engage in share-cropping to generate enough income to meet the reasonable needs of their familiesrather than to maximize the profit. However, there is evidence that relatively larger farmers also engagein share-cropping, and it can not be ruled out that at least some of them practise share-cropping with the objective of maximizing profit. There is some evidence from this study that the technical efficiency of the share-cropped farms is lower than that of the owner-operated farms in case of some of the samples. There is significant allocative inefficiency on both groups of farms. But there is no defmite advantage for one group over the other in case of every input. Above all, there does not seem to be any inherent inefficiencies in what we have called "voluntary share-cropping system". The uncertainty about the continuity of the share-cropping arrangements for more than one crop year is caused by the tenancy legislation rather than by the share-cropping itself. Share-cropping makes quite intensive use of labour. This has important implications for a labour-surplus economy like India. Lower use of fertilizer, irrigation, capital, and ."other expenses" most probably indicates the inadequacy of cash available to the share-croppers. We found that in 1969-70, the so called landlords did not contribute much towards the expenses of purchased inputs. Therefore, if they will contribute more towards the purchas of these inputs most of the noticed differepces in the two systems may be further reduced or even eliminated. There is evidence that the participation of landlords has increased more recently [2] .
There is no significant exploitation of the share-croppers by the landlords, at least in India [2, p. 292] . On the contrary, in the absence of gainful off-farm employment opportunities for the small farmers, share-cropping provides muchneeded supplementary income for their families. Therefore, the "voluntary sharecropping system" is not inherently bad, and it is not a static institution as most of the theory assumes. Given its voluntary nature, it is highly likely that in future it will evolve into a mutually beneficial institution for both the share-cropper and the so called landlord.
